Background: Optimal patient outcomes require communication between providers in multiple professions to initiate referrals, communicate patient treatment, and coordinate care. While there is a clear need for increased understanding of the terminology, skills, and scopes of practice of professional colleagues, these tools are of limited effectiveness if there is poor interpersonal communication between team members. Multiple bodies for Interprofessional Practice and Education (IPP/IPE) identify communication skills as an integral part of education. In fact, the third competency domain set down by the Interprofessional Education Collaborative, Interprofessional Communication, states that professionals should, "Recognize how one's own uniqueness, including experience level, expertise, culture, power, and hierarchy within the healthcare team, contributes to effective communication, conflict resolution, and positive interprofessional working relationships" [1].
ing courses for business managers and consultants working in organizations. The designers of the tool reviewed several long validated inventories and consulted with experts in the field of business to develop a tool to serve their specific goals. The inventory was then field-tested for a year to assess for reliability and validity. While research has not been conducted to validate this inventory in an educational setting, it has been utilized with over 10,000 individuals in the business sector and been translated into multiple languages (through personal communication with developers). The authors believe that the attention to content validity and rigorous field-testing by the measure developers, along with the continued use by professionals within the field, justifies the use of the PSCI for our purposes. Permission was received to administer the inventory within our course. The PSCI is a self-report inventory wherein the subject indicates identification with 80 traits across four distinct dimensions (Director, Presenter, Mediator, and Strategist) [14] . A brief description of each of the four dimensions is given in Table 1. In that the PSCI is a multidimensional assessment, scores for each style are viewed as separate independent dimensions operating within an individual, as opposed to being an indicator of a single preferred style. One reason the PSCI was chosen over other inventories used to categorize team role and conflict-management styles [8, 9] , is that while most have a cost associated, permission was granted to apply this inventory at no charge. In addition, it is a short and easily used self-inventory, providing a description of potential strengths and liabilities for each style, as well as strategies for how to tailor behaviour in order to improve efficacy of communication within a team. Directors like to be in control. They are results oriented and possibility thinkers. They eagerly take on new, often risky, challenges and are quick to set goals and work hard to achieve them. They are often selected as the leader, and rail against rules laid down by others, preferring instead to blaze their own trail. From their vantage point, directors can see strategic advantages and orchestrate the actions to beat the competition. They tend to work long hard hours. People say directors have a lot of drive, make good leaders, and are assertive and outspoken.
Mediator
Mediators are those personable people everyone seems to like. They become experts in their field and are sought out for advice because of that expertise. They are extremely helpful and caring sometimes to a fault. Mediators make everyone in the group feel comfortable. And, while they like people, they are generally reserved in the way they communicate with others. They never like showboating so they are often thought of as uninspiring by the presenters. Mediator leaders instill trust in those who work with them. Patient, thorough, and tolerant of other people, mediator leaders and mediator employees can move mountains, one piece at a time.
Table 1. (continued)
In preparation for classroom discussion, students were required to complete the PSCI prior to the class. The inventory was available online in the form of a Moodle questionnaire and took approximately eight minutes to complete [15] . After completion of the required portion (PSCI questions and identification of their field of study), students were directed to a second, optional portion with demographic questions pertaining to age, gender, and race. These categories align with those outlined by the National Institutes of Health (NIH) in its Policy on Reporting Race and Ethnicity Data: Subjects in Clinical Research [16] . All data was de-identified before analysis and the Pacific University Institutional Review Board granted exemption for this study .
Students received their scores for each domain immediately after completion. At this time they were also given electronic access to the accompanying materials describing the four domains and suggested communication strategies. During inseat instructional time students were first shown graphical representations (pie charts) of the distribution of communication-style dimensions in each of the represented health professions. Students were then "broken out" into pre-assigned mixedprofession learning groups and prompted to discuss: 1) Which style were each of you? Do you feel that was accurate? 2) What communication obstacles could come up for your group given the varying styles of your group members? 3) What implications do the graphs have on interprofessional communication as we begin to work on more interprofessional teams in healthcare? The additional demographic information was not shared with students during the presentation.
The hypothesis tested within the research portion of this study is that there are differences in self-identified communication styles based on healthcare profession. This was tested by analyzing for specific differences in the self-reported primary communication styles for each profession as well as mean scores for four communication style dimensions: Director, Presenter, Mediator, and Strategist. Additional analysis was performed for style dimension association with age, gender, and race. Achievement of the educational goal of the activity was measured by student completion of all the activities associated with the learning objectives.
Statistical analysis was performed using SPSS software (IBM SPSS v22.0). To determine if there were significant differences in PSCI component scores between programs, a series of one-way analysis of variance (ANOVA) analyses were conducted, followed by Tukey post-hoc analyses. To determine if there were significant differences in PSCI component scores between male and female students, a series of independent-sample t-test analyses were conducted. To determine if there was a significant relationship between participant age and PSCI dimension scores, a bivariate correlation procedure was conducted.
Results

Participant demographics
As this activity was a required component of the course, there was a 100 percent response rate, with a total of 1,198 students responding. In addition to the required components of PSCI and program affiliation (see Table 2a .), students were given the option to include additional demographic information. Of the total sample, 1,157 individuals provided information regarding gender identification (312 male, 845 female) and age (mean 27.0 years; range 19-59 years). In addition, 1,132 individuals provided information regarding race (see Table 2b .). PSCI dimensions and differences by program Primary affiliation, which describes the dimension ranked as highest by a student, indicated that a large majority of students (over 50 percent for all programs except the Masters of Healthcare Administration endorsed the Mediator dimension as their primary affiliation) (see Figure 1) . In order to describe students' endorsements within all dimensions, all further analyses were done on mean scores by dimension reported here with standard deviation (SD). Mean scores indicate a strong preference for the Mediator dimension among the entire cohort: Director (8.50 ± 3.77), Presenter (9.24 ± 4.01), Mediator (12.56 ± 4.23), Strategist (9.34 ± 4.15).
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Figure 1. Primary dimension affiliation by program
To determine if there were significant differences in PSCI component scores between programs, a series of one-way ANOVA analyses were conducted. Means scores for each of the PSCI dimensions by program are presented (see Table 3 ). Significant differences between programs were found for the Director dimension (F [9,1188] = 2.53, p = .007), the Presenter dimension (F [9,1188] = 4.57, p <.001), and the Mediator dimension, (F [9, 1188] = 5.79, p <.001). No significant differences in mean scores between programs were found for the Strategist dimension. Post-hoc Tukey analyses were conducted to determine which programs in particular differed and only items with significant differences (p < 0.05) are reported here. Post-hoc analyses revealed significant mean score differences in the Director, Mediator, and Presenter dimensions (Figures 2-4) . No other significant mean differences were found. 
PSCI differences by gender
To determine if there were significant differences in PSCI component scores between male and female students (see Table 4 ), a series of independent-sample t-test analyses were conducted. A significant difference in mean scores within the Strategist dimension was found; t(1155) = -2.19, p = .037. No other significant differences between genders were found.
Age and PSCI dimension relationships
To determine if there was a significant relationship between participant age and PSCI dimension scores, a bivariate correlation procedure was conducted. Across the entire sample, age was not found to be significantly related to scores on any of the PSCI dimensions.
Race differences in PSCI dimensions
Differences between self-reported races were found for the Director dimension only (F [6,1140] = 5.18, p <.001). Post-hoc analysis revealed this mean score difference in the Director dimension to be between: individuals identifying as White (M = 8.77) and those identifying as Asian (M = 7.40), and individuals identifying as Multiracial (M = 9.50) and those identifying as Asian (M = 7.40). No other significant differences between self-reported races were found.
Discussion
There is a wealth of literature citing communication problems in interprofessional healthcare teams, surprisingly, however, there are no reports investigating whether there are differences in communication styles between the professions. This is also the first report to describe a unit on individual communications styles as part of an interprofessional competence course. Determination of factors contributing to communication difficulties could help lead us to targets to intervene in or prevent suboptimal team communication patterns. This communications activity had both a research question and an educational goal. The former was to determine whether differences in communication styles exist between students in different healthcare professions. The results of this study showed that student cohorts in all ten programs reported their highest scores in the PSCI Mediator dimension, which describes personable people, with expertise in their field, who instill trust in those who work with them. These are qualities consistent with the role of any healthcare provider, and it is not surprising that individuals with high scores in this dimension have chosen professions in these fields. However, it was of interest to determine whether students in different healthcare professions, who have varied job responsibilities and roles, would show any differences in communication styles. Data from this study suggest significant differences between professions on the Director, Presenter, and Mediator dimensions. Students in the Master of Healthcare Administration program had a higher percentage of Directors than any other program. Most of the students in this program are already full-time practitioners completing a second degree, and are seeking to move into a leadership role. This is consistent with the description of Directors as people who like to take charge, make good leaders, and are outspoken. One interesting finding was the low percentage of Physician Assistant students who self-identify as Directors. Previous studies show that MDs strongly self-identify as "leaders" and "decision makers" [17] , and while trained in different professional cultures, Physician Assistants often function in a similar role as MDs on interprofessional teams [18] . It would be interesting to see whether Physician Assistants and MDs have different dynamics within interprofessional team functioning.
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It is more difficult to speculate why significant differences were found in the Mediator dimension, as the majority of students identified as Mediators, and these skills appear to be integral to work in the health professions. It is also unclear what underlies the finding that students in Speech-Language Pathology, Occupational Therapy, and Physical Therapy had a higher percentage of Presenters in comparison with the other professions. Presenters are described as people who "like to have everything they do be fun, " but it may be simplistic to speculate that this is connected to a draw toward professions that emphasize the demonstration of techniques and motivation of patients.
We found that female students reported higher mean scores in the Strategist dimension than male students. Only two studies have reported the impact of gender on communication style within health professions students. A study of dental students found males to have a higher score for friendliness while females had a higher teamwork score [19] , and a study of medical students reported males to be more aggressive than females [20] . Strategists, as described by the PSCI, tend to be tacticians and diplomatic communicators. Our data is consistent with these findings and with studies in the social sciences that find that during group communication women tend to use strategies that minimize status distinctions and save face for the subordinate [21] . This has also been seen within physicians' and nurse practitioners' one-on-one communications with patients, in which interestingly, the strategies that minimized status differences were more effective in producing patient compliance [21] .
We also found that students who identified as Asian had lower mean scores in the Director dimension than did other students. Directors, as described by the PSCI, tend to be assertive and outspoken. Consistent with our findings, multiple studies have suggested that Asian populations use more indirect communication styles [22] . However, there are two important caveats to consider when interpreting this data. First, variation between individuals in a culture is often greater than that between cultures [22] , and second, it is important to note that the terminology "Asian" encompasses many different cultures with presumably heterogeneous communication traits. The majority of the students in the Health Professions Programs identifying as Asian descend from southeast Asian, particularly Vietnamese, ancestry. In any case, while being aware of group differences, it is important for practitioners to modulate communication style based on the individual communication preferences of their co-workers and patients rather than on their gender, race, culture, or profession.
As a result of the educational activity in this study, all learning objectives for the students were achieved: students used the survey to identify patterns within their own style of communication, they were exposed to differences in communication styles endorsed by other health professions, and, within their interprofessional small groups, they discussed the effect their style has on communication with others. Finally, they considered the impact of heterogeneous communication styles within a clinical team. During this activity, the authors were able to observe student groups as they discussed their communication styles, and were pleased to find that students were engaged in the activity. Open-ended written evaluations collected at the end of that section were positive and indicated that students found the exercise to be thought provoking, and they were surprised at the prevalence of the Mediator dimension in all fields. These comments suggest that students value activities of selfreflection on personal communications styles and the discussion of the effects on interprofessional interactions.
Part of the responsibility of the educational bodies for healthcare professionals is to help students to develop "soft-skills" in addition to their profession-specific knowledge. It is unclear at this time whether it is more effective to teach awareness of communication skills early in the educational process than to attempt to intervene after practitioners have established set behavioural patterns. A few studies of IPE courses for post-graduate practitioners addressing interpersonal communications skills have produced self-reported improvements in "communications with colleagues" up to three to six months after completion [23, 24] . Yet there is some literature that states the long-term benefit of team-based training workshops for licensed providers is weak [25, 26] . It is to be hoped that early learning would establish good teamwork skills and decrease professional "siloing. " It is likely that the hierarchical roles traditionally held by different professions have encouraged certain teamwork and conflict styles [27] . If this is the case, the expanding roles of the various professions may also encourage more diverse communication styles. It is anticipated that activities done during this course will provide students insight into their own communication styles, and in turn, will eventually translate into improved efficacy of team communications, both in class and in the field. It will be necessary, however, for future studies to confirm whether the differences between professions in this study in fact reflect real-world differences in communication dynamics.
While the PSCI provides useful information on general communication styles, with the increase in studies in interprofessional communications, it may be beneficial for future researchers to develop an inventory specifically designed for health professionals. A strength of the current study is that all ten professions utilized the same inventory. Most communications and conflict strategy studies in healthcare have studied only one or two professions, and have used varying inventories, making it difficult to compare findings between multiple professions. For these reasons, development and use of a standardized communication inventory for healthcare professionals would be beneficial to this field.
